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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a reducer of a 
bearing current which needs no maintenance over a 
long-term usage for preventing abrasion of a bearing 
part, and damages or breaks of a rotating shaft by 
reducing a bearing current generated at a rotating 
machine. 

SOLUTION: A metallic box of a rotating machine is 
joined to a frame 1 with a wire. A rotating metallic 
plate mounted at a rotating shaft 3 joined with a 
rotator axle of the rotating machine and a metallic 
plate mounted on the frame 1 are put close to each 
other in a noncontacted state to generate 
electrostatic capacity. Then by setting the air gap 
capacity between the stator of the rotating machine 
and the rotor to be sufficiently large, so axial 
voltage behavior with respect to an abrupt change in 
voltage fed from an Inverter to the rotating machine 
can be dumped in a non-oscillation state. At the 
same time, a DC factor as a convergent value of the 
axial voltage is reduced, so that the axial voltage 



just before discharge can be reduced, and a bearing 
direct current generated as a discharge 
phenomenon of the axial voltage can be reduced. 
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&<^C, B&?Ml 5 2<©*B&J8«. ««StN&t'J: 

fp*> tin * SfcafrKI&AS* < , « I * 4><Dl* 2 3 B J! 

l»6ftl*4i»*WS#*->fc. 
[004 9] Obfr^fcASCc, «*C'PVM^m- 



5) 2 0 0 0-27 0 5 2 0 

10 

h<ox\ samicrMmmtfc t o trsi-r r y > yn 

< ft VCl/S 5<U^«H#**J , ^7 y > y 
@^^e«*fc^^$€Tia^c*:'©ft, S£M4>*r 
A. HWMUk, «#SBOlR**fc«»»-€:B*Jl:'r 

&c&*&b&8Ivci»&. 

[ 0 0 5 0 ] *fc, B*©^7 « > yBi*fiS«fS«Er' 
it. 77 i^DBBtc J: «ffl^«BBflS(Cfr^!l»W* 

< ^7 y > y««&tf^c*&«trw^*-*3tir 1* 

10 4o 

[0 05 1 ] CCJr^ftflE^IWWB*^* 

ttco-c**?. *r *) > ywfc&GMsitxi&m># 

i*»t««A±T<&c:4^C*, *B#ffl«ffll/rfc 
4£*<C < ^7 U > ^BBtrfiB-r 4 C 4#tT'* 
4^ 7 y > ^WlHSIIM! * 4C4«rBWtl/"C 

[ 0 0 5 2 ] 

[BB**»T*fc»G>-FB] *«WCD^7y>^»* 
20 *&Mtlt±MB1t**&tt&k#>lc. B«l»©^7y 

«®«:/ri/i:«Sitsn*7b-^4. EitKtt^fi-^M 

B$if*4 , mfettKfti<XW&j;fa&BmMi£9L 0 ftW 
feftB*s«KBiiaJt>^30Rfi»»*^ 1 
fttt±©H«n»4, B^«j*l/-CBltlWltt:7 

l^tf^tiBKH^^J: 0 1*8 ft*B*»^ 
n*»»-fcttO-B-3fe 1 hiXbCT>B)EPBR4*Bit, By 
GB^«4HBB!CnB&tt 1 BB«S4:£r«J:^ 
30 cc#»«4ft4l4BCC^5teigBt/fcC 4 

BC»<^7 li > ^*tg^ftS4 btckOX&Zc 
[ 0 0 5 3 3 *56B*C Atltf, ^7 L» > ^BjltlEBd 
*-CfMHHK)Btt, BteW^R®, BflHtoBfb. ttft 
^g^RA^fcCM^P^itT^Ci^T'^, *fc, ft 

HSSte^ i/ r t ^siSBft < ^ 7 y > =£ia« 

f 4 C 4 AH'C* ^ 7 y > ^?J6fi»gg^6 tlfto 

[ o o 543* tci&co^mz, B«K«©^ 7 y > 

ox9fcZMyi'-j*t. Bi£B©Hi£*'«ciitts 
40 n««»aft^ut:7 *x-A(cK0ft»6n&B<BM 

4. H"^^«Urail*rtccB*SWKa#i 6tlB 
*Sf*KB4BU*S3«I«BB»*W0B-?te 1 W± 
CE>BIEnK4. BK*«l**l/ , CHAntt(C7U-A«:» 

^^^o^ofcHiw±c^^R«i4^iit^. nsa 

BCPK4meB*#£n&tt, ^B^S^^T'^ct:^ 
tc#»JS4 4 ft h f5Btc.*EKicB Ofc C 4 4^ 6 

ae»©^7 y > ^sttfe«KB4 bfc^^r-^^o 

[ 0 0 5 5 ] *BBKJ:fttt, ^7 y > y«»*ffi«S 
50 <tt*cMftB«M>M, BIEMcoMB t BttttOBfl:. is 
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tzct&x-zz^r y > ^«iu»fif3^f)n^. 

[ 0 0 5 6]* fdfc0*8f*, Bte*©^r « > ?KBk 

4. BiOTCC*fUr^*ft^Hi£tt(CK0ltW6nH 
tMlira&nC*«S«)n(E«»«:«OKofe 1 UtBLh 
<DBI£PHR4. rttt«*B«aicc8WlWfelflei±0*l 

*U. BGB£m4i%B£n9.t*. 

& J: 5 tcJHM&tt aiiEK&atcgga i, fc c 4 

4r*B«tjK)^r y >^**«s»«R4 t/fetcov* 
[ o o 5 7 ] *s*bcc *nt*, i 1 > ymteeKS 

* * C ± 7 »J > y«8MS»«S^ h ft h o 

[ 0 0 5 8]* BfcttO^r U > 

*fi»T&fc©«:to^r. BKfK)ARK^(c«a*^ 

ftttsttB&fti/T? ^-/acR»jtft*bn6Biai 

4. BlM^OrMWAccBCMKftQW^tiB 
»9^fc*f5«)Pte&lHW±«>BCnW4. BKiia 

k« urSBflWc? l — ^tcHSio m &nB*yAQ* 

j#ris4 , aeiiiicc»L/TB^R^CBirsaii^}*Riie 

Hn8BCn04eq§EBKPH8Btt, M&tt«r£r«J: 
* (C #WK 4 a *(tBCC&ElCEB U fc C 4 4 * 
6BIEIK>^7 If > ?«*iB«KS£ l/fc 
1 0 0 5 9 ] *^tc -<r 'J > y«M€1BKS 
l*rl4«aw>Btt, BtcMGrtMh MHtoflUt. ^S 
«H0C4R«*fe«»*«r»±'y*c4^t?* 1 *fc, ft 

[ 0 0 6 0 ] 

i^momtizcoitm] 7u-A*rBE«fo>£: 

Jggf* 4 ^clSft o A:BCfR<7>MaEffi«KB^: to I * 
r. BKMccRO^feBGnSM:? U-^(CR01*» 
fc@£R j£ 4 # JjM*t?«iS t, fcfiBtt I6S $ it * C 4 CC 
J: ->-CB<Sn«iB*Wa<LOBt?»«Sfi«:»«3'tt 



7) ftB 2 0 0 0-27 0 5 2 0 

ft*. *fett. B«ii«c»DWWfcBCnW*^u-^ 
cc«9f*WfcB**^n«i^H#iteaMt/fc(4Htcig 
g£ ft C 4K -5 rtelliRiS4ffll£4 3 aiBtt4^r' 
fMS^fi&ErtStfft*. *fclt BfisiKROtfWfc 

(sfcffiBCER 2tfftC4KJ:^ r aen«R 4 BIeR^ 

4 4 ©B1?»««S«:^«3 TBiS«©B« 

[ 0 0 6 1] BGRoCdB^B^&OBcMtdft 
S. S*«4BS : ? : 4a>B«:'a^S«toJ:CXB*+4B 

WcBH3fcC[)3i*>t- K^SCC^T^Ii^E^S^ 
20 tc&A&J:^^. B*^t^^-4«>B«E)xT-*"t^ 

Ki|R*$it&c4^(64<t6 0 @^40fe 

^■iflDBoxr-^t ?^«s*+»**ftiii'r*c 

30 [ 0 0 6 2] *&, BKn&4B«RlSl t BKnfi4B 

*2fdi, B*En«4B«n«4**a«i? 

s^BCMccff b m t>ftxm%?2>£ 1 ftBM^ttl- 
[ 0 0 6 3] 

[mm] mtmi > bi«sw <fc^«» 7u-ai 

ldR«M 1 i 2®&JSKf* 1 4 3 CC^5^2 ^r/rO^CW^ 
40 $n Ct^o Bf^s 3 liRtftt 1 1 2CDBKTM 1 5 2 
•CJittSnr^**. ^Ir 2<3>BS£f*©»ffl4Hi;A* 

(5> I*, BCHl3ccj*l/TS**rttt:B«£8i3<cR(t 
BSSSiSCO^firiJiO^^fertB* 

(7 > It, BfeHi3tc»U*CSii[*rttt:Bi£B«4 
<5) 3^fe8EIS<10BH*Fi8rrrtJS*fSr,07 u- 

a 1 ©rtftjeRttWfent:^**. mfeR^4 ,5, fl£ 
na6 f 7«, . *n*n, «»-r*B«Fia. B^nsi 

50 4 ©Bt?»S«B*«.«"r * J: 0 cc#Mttt?BM d 
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«a$£tia8i*. iTV>y??*? H9£cnfc:»&3 

tifc ^ 1 0 <fc 0 flM , ^ 7 »J > y * 2 ir ? 

t 0 0 6 4] 0|£R^4 ( 5 ) i@lER^6 < ? ) <Z>H 
ftO^ttftCDBSS, (in*> It <Ml4> t?*Tffl« 

[ 0 0 6 5 ] 

[M 1 4 ] 10 

S i = n <r l 2 — r 3 2 ) 

[ o 0 6 6] bkphm twrnms t0tt<D»m&k 

tCitiXA, Ctii (Ml 5> fc*Tltift*. 
[ 0 0 6 7] 
[It 15] 

C 1 = £ OS 1 

d 

[0068] C C T\ £ * UaHS^HMWWCA&o 
[ 0 0 6 9] Rilcc, fl«P«.6 <bBKF)8R5 

t©Ht:'^.«5n*#j«»««sc s «* i 6 > 



[ 0 0 7 0 ] 
[Ml 6] 

C t = 3 C i 
[0 07 1 ] £t±cs> <*14> , (K15), (Kl 

6> fr6^r©BteniRt«n«ti<MBx«asn* 

^Sf^SCi* (Kl 7 > ?*?0@gS<!;ft&. 
[ 0 0 7 2] 30 

[Ml 7] 

m 

a 

[ 0 0 7 3] i G>R«fc 1 1 2 ©H«S*£H** 

RISIB-C^^ti^fiSSSSfiC^, R3i»l 12 
AW** 1 2 0 1 2 2H4)*'«J0t3n«X7 

•c. i ©x7-*+ y 7ssc, *(* (S l 8 > v 
7h?&w&nt&z>* 40 

[ 0 0 7 4 ] 
[Ml 8] 

C3' = C3 + C| 

[ o o 7 5 ] %mm^m&tu*tcftoik&&. 

ffft?jfr«fc <M4> (OC^C^Kg***^ (Ml 
1 ) 3*6 (Ml 9> <tft£, 
[ 0 0 7 6] 
[Ml 9] 



50 



1*B2 0 0 0-2 7 0 52 0 

14 



2 



Lit Ct'+Ctt+Czi) 



[0077] ( 
0 > 

[ 0 0 7 8] 
[M2 0] 



19) tCj <b <M2 



C»'>= 4 Li-Cso-CiiCa l 



R i £ 



CufCia 



i - 



4 L i 



Ri 7 (Cu4C*i) 



[ 0 0 7 9] UtiPm<Dfta#& r i , fiWPHPtortS 
*gr,. BtKPm<bBCn9IK>nH<l t Sfctt, life 

naiBtnsicoKMtastcia^. ^tcgcfw. 

7-^ Kftm&mtcmfc ux. x 7 - =f * ? c . • 
*MM2 0> taarsa^oicTtM*, «*»M?t* 
i at i « o . n u a:bb« 1 2 6 coeamiUD 2 «s 

[ 0 0 8 0 ] <* x7-^t y ^gSC, 
aaiiiccR**'*^ (Ml 3> m6>MrJ:9ti:, M 

[ 0 0 8 1 ] B 2 iiStePJ 1 0^7 »j > ymMBMttK 

«:B * fe ^ - * CltoKMRCCfetf K 
«E . ia^Efc tf^ r "J > B* Utc * 4 A * 

oB^ceflsstii^flasMWftc, - 4 8 0 p f ccve 

[0082] B24> (a) -C«* J: 5 Jtt»S««»*a 

i**©r, MEit 02<c- ( i) } -csw^^aaaat 

<Ml 3) t?W6^ftJ: MUKECMUKirc««i[ 

ft f£ ^oEHtant j> v , . o < uttttJfc^^ v r ^ = 5 
m2<o <c> ^^j:^«c^Ty>y*stw?to*i^ 

«s« (S1*»*^fe^7 'J > ys»®ft^:ift*tf i* i 
b.. h = 6 OmA) tiNkftJQcl*. 
[ 0 0 8 3] B31*, ^<7 If > ^Wk1BMttK«{|iLfe 
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tens 4 a^Rsi^fei t?® n&»«sac , 

oft 4 * , s^ka 5 z o m a aes<^< r i* > y« io 

sweat*- . bisr« <t a«n« to>m T**a n 

&£s£t3^gS£C a = 4 8 0 p FfCSClsfc^T »J > 

nt:c>&c4#fc>*>&<> 

[0084] (**6«I2 > B4tCmT<fc^CC, ? V-JU 
it*3«ttl 1 2<^JPKl*14 3K*»2&ftOr# 

t*£IVCt*&, Btitt3ttMMRl 1 acefe^wi 5 
2«C*l*an'C^»* 0 *Sr2fl[>BCI*a>»ffl4Bl>^: 20 
* $ ©Rfi»££to*J R ->fc#B*S r , OBttHSM 
( 5 > It BIEN 3 Kit 0 *C=g*f6lttBlSiS 3 tcWift 

2 < 1 3> t*. B*»3^tfor^ffl*KiBes i WiE4 

4a^J:^tcSffld*^Ct:.i£Scci2S$nt:^^o B 30 
§sf A 3 ccHW (Itf 6ttfc!fc«»B 8 « . ^T'J>^7 

>/ ? h 9 4 chfcfc^Sftfcs/-^ KSEdft 1 o «fc 0 ® 

Q . "J Jr * h 9t±#JU h 1 ! £ftLX7 U 

-A 1 4 3KK0ftW&*va*& o 

[ 0 0 8 5 ] BfcPWE4 ( 5 ) 4@AE^3iR4i 12(1 
3> ©«ttO£$«»©ififiS a (inM t* <&2 1 ) t' 
^TSfR4^^>o 

[ 0 0 8 6] 

im i ] 

S 2 = n ( r i z — r 8 8 ) 40 

[ 0 0 8 7] mti?m 1 twt#im&z twn<on& 

&££C a 4fc<4. OA* <«22> 
1 0 0 8 8] 
[ft2 2] 



[ 0 0 8 9 ] C C T\ £ 0 «AS+<0«€**C A *o 
[ 0 0 9 0 ] Rttcc, @^*3iR1i 1 2 4Bi£n»5 4 

BiKnR 5 4B*+£Htt 1 3 44>fe1 
<&»«SSI*C,K«U<fe&©^ £tr©B<£PJ«£ 50 
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[0 09 1 ] 
[&23] 

C?=3C2 

[0 09 2] OhO <*2 1 > ■ <&22>, (#2 
3 > »6droBKnn&ltt4i^tt4MB<CKaS 

ft. 

[0 09 3] 
[*24] 

C t = 3 ^ c <p ( r ! 2 — n') 

~ d 

[ 0 0 9 4] *t£0*2 JCM»tr, mm 1 4Btt«fflfc 
*Sr.„ 0i£R^4H^3[Rfi40fe1FS(l, Sfc 

it. B«n*iB*+aOTttos»«:aiSK:»3Ett:, 

4Bfc^4^<£*T-*> ?7S£C/ £ <&2 

0 > *aa* iBBKUWrna:, y > y*ai*« 

* c 4 * ew . ^ r y > ^«fc*f&Rr * 
^>lH0ji^fel?ij i 4(si«©»fl4tt-5©t:'*isr^o 

[0 09 5] <*fc«3> HStd^Tcfc^tc, 

1 »K««R 1 1 20&BBffcl4 3(C«H2«r^l/-Ctf 
ttStirc*^ BtM3ttMMRl 1 20>m^Ul 5 
2«:*|*sn , Ci»4 0 ^H^S r j©Bi£l*€*ffl4H 
t>** $ S PR ^ fc^f«*a r ,<PB«R 
iS4 (5) tt. BSaH3«Wl/i:ffl&*ianc:BIEW3K 

Btfjtf£*VCV*o SaSftHl 4 { 1 & > cr>rtlSS[J! 6 
( 1 7 } it, BI&M3 «C«ttW6n. fAS^S 14(1 
5 > <D9WM 18 (19) ©yfBBKrtftTfi^a r, 
onBB»«U0K^fenM4Ml r s ^>B«PJ«2 0 
(2 1 > tt, BlM3ccWl/t:=it*WcB<£n»4 
(5 > 4l^dCDBH«HXfel^HjHlKl 4 ( 1 
5 > ©*fB¥S# r j<WM8» 18 (19) ©?fHffl<c 
BU1»6ntr^»4. BtcniS4 f 5, @^RJ^2 0 f 2 1 

it. *n*n. mrtnepHR, acnBicwcB 

"CSEccESSnrc**. B£PnR2 0 4fl«HB2 1 

it«n2 2«fti/t:«tct«n, a*n«2 it«VM2 3 
£ftbxv u-AiortBKB**HS5nr^* t 

[ 0 0 9 6] @f£la 3 tc« 0 ftW ^n/cS&«^g 8 it> 

*7V>y75*v h94cntc^5nfc^-^r± 

[ 0 0 9 7] leil£R^.4 < 5 > 4@«R^2 0 < 2 1 ) 
4>Ba4£4tt00>BRSj (m 1 > tt (tK2 5 > 

[ 0 0 9 8] 
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IKS 5] 

Sz = k (r i 2 — r 3 2 ) 
[ 0 0 9 9] BCR9.4 t®mW&2 0 44HHOM& 
S*C.4fc<4, CI* <»26> 
[ 0 1 0 0 ] 

[me] 

Cs = soSs 



[o ion ccx\ toim£*o>m^z<hi>o 

[ 0 10 2] Rticc, B«R^2 0 <!:Iei«RS5 4<7>fe1 10 

os^gs, Ben«5iH*R«2 i 4<z>Ra«>sf®g 
?M&a4tt£ 0 

[ 0 10 3] 
[R27] 

C z = 3 C 8 

[0 104] fiLbD <*2 5> , <&26), <g$c2 

*«»§*ac,lt <$2 8 > 20 
[ 0 1 0 5 ] 

ims] 

[ o 106] «8M3 cc^^r, mm i ±mmm& 

r„ BensS^il^Rffi^CWHd, b«r 

»iBt*snf4(^>8B»«:aatcsa3eor, £-c©b<£ 
,*+»**ft*«£SKS*i,*<:, 1 1 2 <db 30 

£?£Bl^£®B<9X7-?t?:'^Cj i £ <&2 

&t ^ c 4 g & e eye . « r y > ywatattc * 

[0107] <£te0l4> HCICjRIM:^ 
litagHSl 1 20>ftB»*l 4 3K««2«r^Ur« 
IftStTtt**. BClM3»MMil 1 20B<Si 1 Nl 5 
2Kil|*3*vcir»* 0 *ar,«)Bfe*B3(Z>KffliB]t; 

3<0Rfi»#£to9 W ->fc*HB*S r »0OB8S33* 
RE 2 4 it, BfiaS3KWt/i:sit*flWCB<£fil3*dBl 40 

Wtt^n, ^a*a*r*. rta*a*f,i*4Han 

W2 5 % ««*tt*r.. f*3B¥g«r»£Y« 

B$*R^2 64*. B^3ftiftl/rRAnttKBIE3^ 
Ra2 4ccatftf &ntrv>* 0 HWc. B*»i3<WHi 
*S r i 9 * a 4*® r , • ©PMR»»% W O a fc 
^fH*tlr,<OBet»n«2 7« % BS3i3tC*K/C * 

C 2 x 



WI2 0 0 0-2 7 0 520 
18 

fiit^ifilkirtH^a^ r,07i-A 1 ortBccatttt 

2 8. JMMMKr.j, rtB*a*r t .t** 

BCPW2 9 it. B^3fca^riWH*ttB*£i* 

noi2 7(cafttf6nr^« 0 BKna2 5 v 2 6 t b 

^RB2 8 r 2 9ii. *n«a. R»f*B«n», B 
«RRfg 4 MltWIttt BsW £ * 5 (C#ttH£ ft h 
<iEK£5t<:i2g3tti:<,>£<> Bi£H30>tt$i(E8 

it. y 4r ? h 9 4 cwca^snfc^-jb 

KIMS 1 0 £ DflM ■ ^7 M > 7 Jr ? h 9 OCiKiU 

[ 0 10 8] BGPW2 5 < 2 6 ) 4BtER®2 8 ( 2 
9> ©«*lfi]U:aft0^5»»cr>ftS«:L4'*'4i, B 
f*R(S2 5 &BeniV2 8&<MBtWASn«K«SS 
Ctt <&2 9> 4ft& 0 

[ 0 10 9] 

[$29] 

In (rr/ni) 

[011 0 ] B«PW2 8 4BteRB2 6 i^XH^.* 
$n^»€SSC,ttt (K3 0) 4«t*o 
[0 111] 
[M3 0] 

I n { r l a/ r b) 

[0112] Wm^iZ 6 4@lERfg2 9 iffWJ 
*ft*1frtt&SC,jit <»3 1*4, 
[0113] 
[&3l] 



2 a £ oL 



In < r >/ r \ s>> 



[0114] ±WBiiMK4a«n«4<»TC»«S 

[0115] 
[M32] 

[0116] ±*C^Bi5RIS4@^R®4(^feTC^$ 

n«sjAHagac«t* (ft29> , iwo), <k 

3 1), <^3 2) <g(33} tW^ttaiw 

[0117] 
[K33] 



Ll n(r?/n i) I n(rn/r«) !n(r9/ri3>J 



[0 1 18] *a«4U:^»'C, *i£Pl)l 4Rtt«»Cb 50 tc<fc«), B^WB4@^n(3C!>rtH*Sr,. r». 
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(11) Ml 2 0 0 0-27 0 5 2 0 

19 20 

r„. *fB*Br., r,», r». BSHB2 5 ,26 4 MBB 

H«RW2 8 ,2 9CDM1HU(CSa4«^tKKMK« [B5 ] 3 «y<r U > ^safi»j*eo 

L. *feti, Hlin«4H*P3«©lR»c*aa*ci^ MBB 

»««ac 4 *+»**fr»««acc:s»tur, 5§a»s msb 

1 1 2<&h«t4B«s*4©b<&a7-*> ?:f$sc [b? ] a*© p wm ^ > $ $ ntcm®9&> 

KST 10 [ B 9 ] **© >f > ' 5rCtt $ twte IHBIW>3 * > * 

[0 1 19] -K«fliB§SB 

[RH4>*M] £Lb©**W^ M!6*ft J: . [B 1 0 ] fi£*<E"i »<- ^gEtt$n^c»WtRC[)fBKfk 

flic cfcnt*, mzww&mm&t^r i> > ?s»ie«fiE =2*>*- K«fiBs&B 

KWircttttU **6WI 1 a>B*aiicK0 ttttMlfc [Bill 

BIOT«47U-i,ccBSl9fjWfenfcH«l 1 !«. f. 3>tf»->s/ a * >*S-j ITU-JUS* fc 

OB^KK9l4^A:B<a i m47i/-A(Cft9f1(fA: 20 ^fettlfl l,fcl!WJBI 

B*R«4*»»x«a3*t:iMis»ft«fliiu. Bis im 1 3 ] ^sgifc^ti/ci^JSK^c^ 

•©H**4Hfi?4««©xr-* , + ? ?«B«ffiR X. *fc**«t^T y >^«B^#&T*ftBfc*W* 

6tttE *#SArcrtfF £ M . C <&»#E«K , Is [ B 1 4 ] r « > ?£iM^50MSiB 

WKE*¥ b < * $ < MA & C 4 #T* 3 > f A^EO 1 /l/- JU 

tmm.t i/Ta^f 6^7 y > ywstff c 4 2 wk 

**Cfc, «i«»g>S& BtBltoMB. Btttt<DBffc, 3 Bt&« 

fci^^ 30 4 BAcpqss 

[012 0 ] *fc, ctntt. £Jfefl 1 <z>Be&n 6 HCFJK 

^4@^RS. XftM2CDB«n«4B«4i$ntt t & 7 BttPM 

*l«3a>B<£nai4H*PJ« 1 Sfci*. £teH4®Bi£ 8 MftttB 





1 ^ 

2 ^ 




>?mm&msnsX\*>z><Dx\ se*©^7 y > ^*?*« 


! 3 






1 4 






I 5 




im** *><^7'j> y^ji fee** * c 4 ^t* * 4 ^ 


1 6 




j >a*©**^7 y > y*aws«»B^«6n^, 40 


% <«j 
■ 1 




[BawifM^^] 


! 8 




[B 1 ] *JMBCD9tt[«l 1 ccy<7 y > r@$kffiKttB<D 


! 9 




MB 


2 0 




[B2] ^7«j>ymw§iaflgt«A&^>-'<-* 


2 1 


B«ns 




22 




-<7 , J>^««*B*(./*:>^i» ! f + - 1 


23 


mm 


[B3] H^7'J>y«aj|Bi^«:B*fc^^<--* 


24 




SgS?i«:'SS«tS^46S^^^sJt»^fiC I 4^7 y > 


25 




Sfc©ft*?fti*fi I i>m< x 4 ^KiS*B^ l/fe y 5 -o 


26 




[ B 4 ] *#fe98©*tfc« 2 cc-^ r y > ^«ftteRttS<0 50 


27 


B*«*Pi« 



http://ww4.ipdl.ncipi.goop/tjcontenttms.ipdl?NOOOO=21&N0400=image/gif&N0401=/NS... 2/9/2005 



Page 1 of 1 

* 



(12) &m 2 0 0 0-27 0 520 




http://www4.ipdl.ncipi.go.jp/tjcontenttrns.ipdl?N0000=21&N0400-image/gif&N0401-/NS... 2/9/2005 



v. 



Page 1 of 1 



.'13 X . 



*mz 0 0 0-2 7 0 520 



[08] 




305 306 107 / 



[09] 



(a) 
(a) 




(6) Vm Bd 

c 



hnilll 11 If T OT iriTTTT " 

I r inm i T rnTir ir^ 



<*) Vnd 



1/ttOl 
0 



<«►> 



1 1 %^ ->i - 



| i Vim"; I 



•* U) fi 




1 8 1 




1*8 



[011] 



(to 




Vc-e»=6V 



<c) 




3J«pS u« 



[013] 




l_ aww 



14 



hp 



[0 1 0 ] 



lai la? I8« 

CC»> <S ) ft!) 



101 



0 i (t) 




i*4 



<Ch) 



[012] 



(b) Vf*<U 

<r>=t> 



<r<l> 



ova c*> 




[014] 



126 




http://www4.ipdl.ncipi.go .jp/tjcontenttrns.ipdl?N0000=21«feN0400=image/gif&N0401=/NS... 2/9/2005 



« 



Page 1 of 1 



[«bbe#) 

m&B] ¥s£l 2¥!Ji2 5 0 {2000. 1.2 
5> 

[UiEM#««:g] ^*ffl£ 

[ 5s wcr>«» ] mKm>^r y > ?«'%{K«ft b 

k** U r a&#micn£4 i«-gg^<i -BtftcR 0 ftw £ 

«i*PStt^*H*n»ifflfc»K&/rU % C*fe*l/. E$R 
Sec- 1 ^t#SB*/ri/i:? u-^tcBtfo, wriBEifin 

[«#3i2 ] BlStRO^ry > *><D 

l/cs> I'-AKROtftf 6ft&B«f*£, Btettttrsti/ 
trae^iai KBfcistcR 0 ft W *sn0felaKS<L|5j 

»UTH*nttKi»saBC^n«icR»j(twft:*a«> 

RaMfl|»±®B«RB&, BSMttttl/TBlttta 

a*»^niR»»ft»»?R->featKi«n*t. b««b 

*c*t urH'C«ttccirsaiajESi*Rai«R*; ptt*fc*a 

ffiBCRWia«. *4r 6 * * £##M<L v * 

IM^^ttBBOfeC Atl^tT^BftlWD^r "J 

[ o o o i ] 

fatter y > ^«a*(6»^&»««<o^r 'J > 

WiWttBccBt k « # 
[ 0 0 0 2 ] 

b* a o r <r > ; * 9©* AgftBK J: ^ 



4^2000-270520 



1*4. C©B©^>^-*B**3tCtt: 1 aBEOa« 
BWMIE ^ ^ £ RMfttcEPft o r , B«iR0> 

a*** * wk awa*®* £ftwaaMra>fl gstc 
» t c »jESsft#*n* * $ «c i/ r mwftntfT «• 
[0003] st, fi^oDjaasAffl^ftSE^ccjftB 

tc£ t\ «e» P wm w > > + y t Js&tfco 
y>*«*ictt. rpwM-f *-*r 

9 9 6^3^) (Analysis of indue 
tion Motor Bearing Cur ren 
t s Caused by P Inverter 
s. IEEE Transactions on En 
ergyCon version. Vol- 11, No. 
1, March 1 9 9 6 > tCtS/rSftT^ 

fiiis^s*>^* &ttR*- ro^r y > 

fi. S*«iB*£'«JoaS&*fi*jJ:^at : F AHJis^ 

[ 0 0 0 4 ] [1 7 \m%<Q P WM ^ > ^ ^ CC|gg) $ n 
fcBW»W>*ffiWBSSH*:«l/, B8«St*0[>PWM^ 

TO"C*6. H8t»JBl/r. PWM^^^* 

[ 0 0 0 5 ] BTKfeC'-C. 4 * 1 0 1 1*^^ 

1 0 2 - 1 0 7 iaJ: o'ASRB 1 0 8 
0. 4»<~* 1 0 l^RIB, Sti^^O'Ttliii*^ 
10 9-1 1 1 tiSl¥^B 1 1 20BS J H£*ea 1 1 3 

oRta, stt*j<i:c;T*B*^7'i i4-i leec^nc-' 

*ll7tt, 1 0 l<D7U-^^^> KB?- 

8tt**KlT-^*(«*h , Cl*4. 
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[0 00 6] B8<7> <a> , < b ) . <cH**+yr 
««#V c <L#«<^>>WiMHtUiu U $ > U T 4S> 
tOSfc* 0 , Y * 1 0 1 Kfctf £0 N - 0 F F ffl 

N«MMicc£Q t @8«> <a> , <b>. (OA)* 
■CCBKiSnfcEBifcW^ l 0 1 <DR S . T£ 

*K> 4 <U,, Us, U T > £*^o KalB 

i o 2- 1 o Am&mmb. ;u ? yjs* 1 o 5 - 
i o 7 nmmm t uz. mc, * + i> rmi^ v c * 

^>;<~-£ig<5H§U ft . Us. U T <fc0«>*^4*», H 
ST* A 4 > 1 0 2 - 1 0 4«lb*#«a4 
♦3 . * A v ?7k* 1 0 5 - 1 0 7 M*tta£«t6o 
[0 00 7] B8«> <d> . <e). < f ) l*B7 tc@ 
^WX^^y^KT-Ay ( ! 0 2, 10 
5), (103, 1 06), ( 1 04, 107>®<M 

§^<O?ifBfk<£fc#08© < a > , ( b ) 'CRWc 

><• < - * aim u ft * o *i * 4 s tt, 

1 0 S#«Ib7-A# (1 0 2, 1 0 5 > 4*tfcfe1© 
SEV^ttSitt*, ft, EtttiufcS&l 0 8<Z«B<& 
@E tf t?ab &tc, * + 'J TfMHE V c #s ^ > m- * 
««(BU R <fc0«l'<L*t*, X4 0 2# 

«aU7-MI (1 0 2. 1 0 5 > 4*iM0>*EV R 
i*+E«4&£ 0 

[0 00 8] (G> i*£*«l 1 3CCEn*]3n& 

KEE^A**?. 
[ 0 0 0 9 ] ««« 1 1 3 1 1 9 <J>7fc«**g 

4T*@fc, ra*>fc, «w*jS«ttv >0 i* t a*, jbas 

GHffiVi, V s , V T CM«5«E (»! > 4&& 0 
[ 0 0 1 0 ] 

V.NO-: (VR + V3+VT) /a 

[oo 1 1 ] <o>*k, *ttjas(4v B o^it, ±as<z>@s 
E#«£i/-a»«o fttt>*>, *fi^s&v B0 ^ttPW 

T*C4Ktt*. 

[ o 012] B9t*. ae*©^ »!Sft$*tfc8« 

K^ffiBteBT-ab*. BKSWJ^cc, 
S«K 1 1 2Ktt, 1 1 3 4@7e^ 1 2 0 £©IH 

Kj££gsi 2 iass&u. &*ssi i 3 4@§k 

*1 2 2 4<WBfcfctt£«Sl 2 3*»ftl/rc^o $ 
fcfc. Bt?i 2 0 4B&F1 2 24<DBtct*x7--4 f 
t^ftl 24#SSl/ % et»*. ccri*, KVft* 



HB2 0 0 0-2 7 0 520 

612 5 tt^NSattft 4ft 113. 

SI 2 1, tt£$ei2 3. xr^>-;7§ 

SI 2 4CCJ:vCB^«£*ttnt;fcBHXl 2 63ft* 

t&^n^o i o i*&*&ni i 3<lh* 

* 1 2 0 4<WB«: 3 * >*- FflKEe , < t > aMPttIS 
ft* 4, BCfcBBXl 2 Bt/H/t*?-** 
SI 244>PWC*ttEV, a ( t > 

< x > cc»r*Ht>fcBB* 1 2 e<c>£^j£t urii 
[ o o 1 3 ] hi o tt, a*<3>^ >^<-*(g*snfe» 

^©BBSfk3*>*«-K^flfiBSSB'C**o B^^ 

1 3tt. iKlal 2 7i^> / /^^>X 
1 2 8©*J®BccS*ft*.fent:c^ c 1 3 

tax* 1 2 o 4«w©«&*a 1 2 i im^s 1 2 
9 . 1 3 o cc. 1 1 3 1 2 2 tc-ia^ 

£«a 1 2 3 tttt^^a i3i, 132 tcf^B&fb^nr 

H**l 2 0&BIH L 1 2 2icflB«>x7-4 !r t 
y^gS!2 4tt, W3*U?c**«l 13<^>te?nl2 7 
i^>^^^>^l 2 8<ta*«Sl 29 -! 3 2 it 1 
RU^cBSS^l 2 6^1Sfi£T^J:^i<:^$n < C^^> 0 
2^>^e- FSEe, < t ) tW££SS1 2 9<0S*c 
60«T5n^<b. RfH'fcBKftl 2-6*Brx7-*'*'? 

I 2 4 «>Htttc«i*EV r t ( t > ^Jfe^T^o * 

BBtia5<T*J:*«:. tetfl3 3, 
XI 34, «J:VA^?^ 1 351*. NftttKl 25© 
flfBHSS^S-ri^t?*)^. K^Al l2?V»±*fcl* 
tta-CBfii/T^«6». lA^SSl 2 5i*ttffWlhK 

Mt a o a ^ * * 1 3 5 ttft(c&attft 4 tt o . xr - 

^?7'*fii 2 4tci*HflEi*^4Ltt^. ^9^1 

1 23MaaftB(Efct?aei/T^*4# 1 §a*sai 2 
5 ttgUMtt^Q 0a^;^i 35 ttes(*^aim 

1 2 5^«#ffl«4tt6»&t l i*, WS^Sl 2 5a»# 

«ii«jg(?>4^. wai/teE^fexr-^^y^sa 

1 2 4KlME#MISft4*, 4^4'^, ^^Sl 

2 5 d^attfflitt* 4 . x7-¥+ ? 7'gfi 1 2 4 cc 
msnftlMEl*, fe^l3 3, ^>^^^>^13 

feWl33, ^> ; /^>a134, fcj:tfx7- 

3». xr-** ^*si 24cc3tasnfc»*E^c: 

[0014] 01 Ui, a^ea-Jrfa^ u-f »> 
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2 8CD-V A> Cteii^^ffil 2 9&M& 

s. c, , it^^^s 1 3 o (TMmmz. c ao i*$££ss 
1 3 1 o>$mm, c»«te*a 1 3 2g>ib«i?b, 
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[0 04 2] HI 2© (a ) 

^ftttaSE*^*:/*- ksec, ( t > ren* 

£ftftil£, H i;fcBSKX 1 2 6 0>fc«slE± 0*C#fe* 
^fiailV,, (t) it. 2i«inR«o>^>^t^ 

J:5tf, IMEV,, { t > tt#&ft&&4dHM£V 

r.oKijRifcr&o *k. ic*»ft«3W (tti o> r»r 

6. HI 2<Z> <c> -CBWT**}*. IteEV 

[0 043] HI 3 it ffi3fcfl5>^w<-#(Bftatifc» 
[0 04 4 ] H 1 3<D (a > Vm? £9<rSME</3 

a* KSEei { t > &uraw 
wceniipsn/cifl^, a i s«>( c > •cawo*©^ 

tKC. ia^EV,, { m*Hi 3(2 < b> na*T4J: 
V„ 0 =5V> CC«$T£ 0 «WEV r , <t 



♦MB 2 0 0 0-2 7 0 52 0 

-^SEV,,,., <««^*^6V r „ nJI 42V) <tfc 
^tftf-C'taSttB 1 2 5 ^*3if & t . x 7 - ? 7* 
1 2 4 K*S$ftfctt*Et*H 1 04>64fti£K 1 2 
5<£fcW:i33. <*>^*>*1 34, WW^? 
*l35^tC^I>. CO£*&?nl3 3. 

3 4fcJ:t>'x7-4 i >?:^Sl 2 4A*}« 
6*fll£&eB*^ $ ft . * r - * > * 

ft*S*A^<7 'J > y«*A&4. ^7 'J > y^it i b 
{ t > it 0 1 Z<D ( c ) TOmUfc^ftttSJMHfe 

tat**, s<7 i> > yaawc'S^er- \ >* a „ m 

mm&H> i >™„ = 52 0 m A > It&m&KOxT^* 
* ^ai 2 4tc3fe«Sftfe«WEWt«T-5. 

t>*>. tt«iM«:xr-*+ ? 7'** i 2 4 tc**£ft 

4. ^K, IA^SV rs (t) *Sft*bT~>1IEV 

r .. 1B Aa^f*jsr«iattS! 2 5^«ar^A, ft« 

Mre*T-1 r + s 3 ft ***SEi*;ft:£ 

[0 04 5] tl±X'*^c<fc^*C, PWM 
ffi£» 3 ft fc3i*0C««tRXi* t IWE^ * < 1/ , 

[ o 0 4 6] \m, corner »j > ywsi«iB«r« 

^7 'J > ^jjtcf^^S^. 4$HH35 8-78770* 
&*B. 4-8801 »3886 3- 1 2 

4 0 5 7 fe J: C^9HI5 8 -7 876 9 

[ o 047] tn% *<offi*c5^<T 'J > ywts&tauL 

tc. {S^BCM^ttttT^^^fMftfiKttBl 3 
64»7'-^^*f*JUy 1 37, 7-^y^i^l/^x 
^ 1 3 8fcJ:»7^^t4BltU:i 3 9^>6w«£$ft 

rc»*. r-^^s/*****! 3 8tt awn**© 

Stt t M L ^SiC A Wfffi 6ft , -C-C'SS L *«©ailUB 
OMMBt, ^7 'J > tr?5irv H 4 0 <t^7 1» > 
5>?H4 OfcflteSftft*/-^ K3E*b* 1 4 1 J: 0 
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Jg&M£fi5 1 2 5 GX<7 'J > * ? h 1 4 0fl>» 

n-a*. ^7 y > h 1 4 oust**! 1 1 2 

<^6RK# 1 4 3 (CsKJlr h 1 4 4 £ft UtEfcttfcfttV 
7-X7 r *i'*.'l>#'l 3 7 It** * > » 1 4 5 
fc<fctf+* 1 4 6^0^4, ***V*» 1 45 
1*7-*:/? 1 3 8<D*¥&fctJt;£fct* 

^rtw^tTBiEgn, *cDrtjHcttaar*7-A'7 f 

?f>l£<* I 3 9<!>Stttf ft 1 4 7*saw^n-ci»* 0 

7-Z7?i'®frlL&\ 3 9l*7-*7'^>14 8, t* 

tii 49, trj^-jn sowwyMtti 5 

i<fcf>j$-?tv*o Stvc. r-x^*i/*^iri 37 

CM<* ?*/*>? ! 4 5©fctfWft 1 4 7tC7-*a^ 
MI4# 1 3 9 gftAU sM^t/* > > 1 4 * 
? * 1 4 6 tKAWni*. 7-A:/*W4 8tt. Mft 
14 9ft;fH/CBttHil 5 2CCttMltt6JvCffttt 
0. ©is^ial &2lt #K7--*:r?W 4 8. 
7-* ! 5 0 . ty-f-^i* 15 1. * * 1 4 
6. *M^t/*>M 4 8. r-^^7V*Jl/^?l 1 
3 8. ^r'J>W{r?H4 0 cfcO'^SEf* i 4 
3£ftOT#tfi<*n£ 0 
[ i) 0 4 8 ] 

[ £9***$: 0 ^ i t h ) &Ltzifc< fc J: 5 oc , 

St*© p wm > * (c ieu $ titcmmm twt . << > 

><-*i 0 l«fc9SHM8l 1 2<D#*»1 1 3«CR«, 

siawo'TtacopwM^^ * *>*v< 

**» 1 1 3 t®lET 1 2 0 4<M80MteSS 12 1, 

1 1 3 twn* 1 2 2 &c>n®igd&B 123, 

tocfctf, H*-t- 1 2 0 4EMET- 1 2 2 4<£felC>x7-* 

* * ^sfiKicfc *>?nt>fcHBX 1 2 eamiasti, w 

OfcBBX 1 2 6<W*3«B 1 2 SKBttDSnis*:/ 

K«Kc*rr&tsa?«E4i/t:. at-****?* 

fil 2 4<9FMKtt*Eft'&£'r6. — fljttfJte»Wt»t? 
I*. HGfcBBftl 2 6cC'^^>-£- K^EtCft-f ££s 

#. mM&S ffi 1 cctteur^te D 'hS l*ltia*fc 
«>. 1 0 i^6i*±*o©sttft«»K?* 

*3»iEittD $ 4 * , 2 »annRaT&tttt£ a * fc 

fcfWEUaKtXSftl/. mE4>ft**-»fIEV 
,..«,i!**ft<&«, *WflE3WR*e-^fBEV c „ i8 4 

i/cs£* *^7«j Sftstcois 

[ 0 0 4 9] * fc, c«r><fc 5 &ME£K%? btcWti. 

5502^7 y > ys?jj&fi«gsr-ii, 4 8 

«. tftoi 4 9 «fc 0 Big-f Mi 5 2KJPi/tt»6im' 

*0DC BSS^HU 5 2©*ffl&Jgft. ««3tKU'J: 



AFfelvC^AfctoJTO^iK, S^4>©tt2-3«fl 

[ 0 0 5 0 ] fcLbfr*fc<fc 5 «e*©p wm ^ 

6©-C t ^ECC'5t^ac4 0r^4T^7y>^ 

< ttvc ^ic^ais^o , ^7 y > y 

[ 0 0 5 1]* fc, ft£<£^7 'J > y»3ME«»Ht? 

< ^7 y > y»**««-c#*««*^**3*it:c* 

[ 0 0 5 2 ] ^Rfljli, C ©J: ^ *ffi*<Mi«[*W ftr 

&*>©r*o . ^7 y >y«i?jfe4ism^iiriif:sB^>.e 
ft. B«M©0ft t «»ift<oaft, tt«Sig©*«*fc 

s^fi^ti <-^7 y > y«8fcftBa»'*c4#'c« 
7 y > y *t£ir *cA*awi(/r 

[ 0 0 5 3 ] 

««»SJ*±la@««:jtfi£T*fc«>«. B«t»©^7y 

BfilA 4 , BfelAcc^ (./c m&iiftl£ BnMtcVL 0 ft W 
6hBS»»iSiBl/^3©ntsa^ttOR->fc 1 
ft«±<0B«sPJ»4 , rtllS5*B<£«<cRW»fc l flaw 

±©MS^S4. BKiK:4ibrsM[^A(cin2MjUfi 
t^^t ^ ©RKsii^^^ o « -> fcpsaifcsi raft©H*n 
*^ut:»tti/. fl«BH©i^ti*S4/r^c^ 

«:4r* J: 9KM4lltia&4Ui(CKECCEIKl/fcC t 

ttwi*hW&wy<T y > ysaigflasat ufc^> 

[ o o 5 4 ] jntf, ^7 y > ysa*f£«$ 

mB<oim£tckmi&&ffi±?z>cttf>vz > *fc, & 
■smiftiflotriflpw ^7 y > y^tc*^ 

[ o o 5 5] * fc*G>*fitfi*, msmv^r y > y®s 
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RES £ . BttMCCiH- O f RjfrnttccBHBt^nBRK 

tc*i t/"CSfll*i6icc7 ascko fltf &ftBI£ttfl>* 

[ i) 0 5 6 ] 'J > ys»*f6K* 

1fCMjHK>MI. B«M®tMk BflttOBft. IsS 

ox zmtt < ^7 «j > y«s«E« 

[ 0 0 5 7 ] 

ggf* 4 WWCtttt 0 fcBKftPM^ff SEEK fc I * 
r. B«tl(C«0^fcB<EnK«NttttK«ftbr^ 

t #«ttt?#iS 0 fctiStC'SB $ 1* & C <L K J: 

*>. *fctt, Bft*4tiiffi9llWfcBCPiW*7b-Atc 

& o tin tmnevm t matv^L o fcfieccseg $ * 
4tCot -7TB«nw£H«nw*©rar»s«fi*: 
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